***•••**•••**••• 



tOT3 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
'The Right to Information, The Right to Live'" 



Jawaharlal Nehru 
'Step Out From the Old to the New' 



IS 1716 (1985) : Method for Reverse bend Test for Metallic 
Wire [MTD 3: Mechanical Testing of Metals] 



-^JJIi^^^3^^iaVfi/I^taKNMgg^T<>>^irFS 



;5«. \V I iT^ft2i^5c:%^>^ift^ 



K->:^Vi^ 




-k 




Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge'' 



Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen" 





BLANK PAGE 



'^liSSlfi, 





5> 



PROTECTED BY COPYRIGHT 



15 : 1716 . ISIS 

t Superseding I& : fi97fl-lS73) 

( Reaffirmed 2006 ) 

Indian Standard 

METHOD FOR 
REVERSE BEND TEST FOR METALLIC WIRE 



(Second Revision) 



UDC 669-426 : 620 I77'6 




© C*>f>}n£fn IQH6 

INDIAN STANDARDS INSTITUTION 

MANAK BHAVAN, ^ UAHADUR SHAH ZAFAR MARG 

NEW D£LM( llOaOl 

Gr 2 May ims 



IS : 1716 - 1985 
(Superseding IS : 6878-1973) 

Indian Standard 

METHOD FOR 
REVERSE BEND TEST FOR METALLIC WIRE 

( Second Revision ) 



Methods of Physical Tests Sectional Committee, SMDC 3 

Chairman Representing 

Shri p. K. Chakbavaj^ty The Tata Iron & Steel Co Ltd, Jamshedpur 

Members 

Shri R. K. Abrol Bharat Steel Tubes Ltd, Ganaur 

Shri S, Bonde { Alternate ) 
Shri Sujit Kumak Basu M. N. Dastur & Co ( P ) Ltd, Calcutta 

Shri S. Sen GtrpTA ( Alternate ) 
SkBi K. K. Bhatia Quality Marking Centre, Amritsar 

Shri R. N. Biswas Steel Authority of India Ltd ( Durgapur Steel 

Plant), Durgapur 
Shri T. S. Tbwari ( Alternate ) 
Da A. Chakraborty Usha Martin Industries Ltd, Calcutta 

; Shri H. Makes WART (^//^r«fl// ) 
Shbi K. K. Gherjan Indian Aluminium Co Ltd, Calcutta 

Shri Panka j De { Alternate ) 
Dr R* p. Dambal Indian Telephone Industries Ltd, Bangalore 

Shri V. V. Pbabbtt ( Alternate ) 
Shri M. K. Das GuplA National Physical Laboratory (GSIR), 

New Delhi 
Shri K, G. Garq Directorate General of Technical Development 

& Production ( Air), New Delhi 
Shri P. Raghothama Rao { Alternate ) 
Shri B. G. Gehani Blue Star Limited, Bombay 

Shri G. S. Sobti ( Alternate ) 
Shri A. Ghosh National Test House, Calcutta 

Shbi D. S. Majumdab ( Alternate ) 
Shri S. A. Haque The Tata Iron & Steel Co Ltd, Jamshedpur 

Shri A, S. Walia { Alternate ) 
Shbi N. C, Hore Ministry of Railways 

Shri S. R. De ( Alternate ) 

( Continued on page 2 ) 



© Cof^rigkl 1986 

INDIAN STANDARDS INSTITUTION 

This publication is protected under the Indian Copyright Act ( XIV of 1957 ) and 

reproduction in whole or in part by any means except with written permission of the 

publisher shall be deemed to be an infringement of copyright under the said Act. 



IS : 1716 - 1985 

( Continued from page 1 ) 

Members Representing 

Shiii S, V. KuLKARNi Fuel Instruments & Engineers Pvt Ltd, 

Ichalkaranji 
Shri J. V. Ktjlkab-ni ( Alternate ) 
Shbi S. Kumar Mining & Allied Machinery Corporation Ltd, 

Durgapur 
Shri K. S. Lakshminarayan Avery India Ltd, Calcutta 

Shri R. D. Shabma {Alternate) 
Shri C. B. Lunawat The Indian Tube Co Ltd, Jamshedpur 

Shri R. Rama Rao ( Alternate ) 
Shbi S. R. Mazxjmbar Ministry of Defence ( DGI ) 

Shri A. K. Chakboborty ( Alternate ) 
Shri V. N. Nanda Associated Instrument Manufacturers* ( India ) 

Pvt Ltd, New Delhi 
Shri S. C. Jain ( Alternate ) 
Shbi R. A. Padmanabhan Central Mechanical Engineering Research 

Institute ( GSIR }, Durgapur 
Shri M. Prasad Steel Authority of India Ltd, Rourkela Steel 

Plant, Rourkela 
Shri N. GopaitAKRIShna ( Alternate ) 
Shri-S, Radhakrishnan National Aeronautical Laboratory (GSIR), 

Bangalore 
Db V. Srinivasan { Alternate ) 
Dr V. Rao National Metallurgical Laboratory (CSIR), 

Jamshedpur 
Db D.J. Chakravarti ( Alternate ) 
Shri R. N. Saha Directorate General of Supplies & Disposals, 

New Delhi 
Shri S. K. Pandey ( Alternate ) 
Shbi D. N. Sabkab Ministry of Defence, Ordinance Factories Board, 

Calcutta 
Shri A. R. Basu ( Alternate ) 
Shri F, G, Sharma Directorate General of Civil Aviation, New Delhi 

Shbi K. Swamiappan Ministry of Defence (R&D) 

Shri H. K. Tanbja Indian Register of Shipping, Bombay 

Shri S. Kumar ( Alternate ) 
Shri Yudhvir Singh Steel Authority of India Ltd, Bokaro Steel Plant, 

Bokaro 
Shri P. N. Tripathy {Alternate ) 
Shri K. Raghavendran, Director General, ISI ( Ex-officio Member) 

Director ( Struc & Met ) 

Secretary 
Shri Jaomohak Singh 
Deputy Director ( Metals ) , ISI 



IS: 1716 -1983 

Indian Standard 

METHOD FOR 
REVERSE BEND TEST FOR METALLIC WIRE 

( Second Revision) 



0. FOREWORD 

0.1 This Indian Standard ( Second Revision ) was adopted by the 
Indian Standards Institution on 28 February 1985, after the draft finalized 
by the Methods of Physical Tests Sectional Committee had been 
approved by the Structural and Metals Division Council. 

0.2 This standard was first published in I960 and revised in 1971. While 
reviewing this standard in light of the work done by ISO/TC 164 
* Mechanical testing of metals ' at the international level, the Methods 
of Physical Tests Sectional Committee decided to revise this standard so 
as to have a single reference Indian Standard on method for reverse 
bend test for metallic wires. With the publication of this standard, 
IS : 6878-1973* shall be superseded as the requirements of IS : 6878-1973* 
have been covered in this standard. 

0,3 In this revision the lower limit of the size of the wire for which this 
test is applicable has been reduced from 0*4 mm to 0*3 mm and the 
radius of the cylindrical support to be used for testing of different sizes 
of wires has been specified. 

0.4 In the preparation of this standard, assistance has been derived from 
ISO : 7801 - 1984 * Metallic materials — wire-reverse bend test *, issued 
by the International Organization for Standardization ( ISO ). 

0.5 In reporting the result of a test or analysis made in accordance with 
this standard, if the final value, observed or calculated, is to be rounded 
off, it shall be done in accordance with IS : 2- 19601. 



1, SCOPE 

1.1 This standard specifies the method for determining the ability of 
metallic wire of diameter or thickness 0*3 to 10 mm inclusive to undergo 



♦Method of reverse bend testing of copper and copper alloy wire, 
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plastic deformation during reverse bending. The range of diameters or 
thicknesses for which this standard is applicable may be more exactly 
specified in the relevant product standard. 

2. PRINCIPLE OF TEST 

%1 The reverse bend test consists of repeated bending, through 90** in 
opposite directions, of a test piece held at one end, each bend being over 
a cylindrical support of a specified radius. 

3. SYMBOLS AND DESIGNATIONS 

3.1 Symbols and designations used in reverse bend testing of wires shall 
be as specified in Fig, 1 . 

BENDIKG 
ARM 



PWOTING AXIS 
OF THE BEND- 
ING ARM 




CYHMORICAL 

SUPPORTS 
A AND B 



GRIPPING FACES 
OF SUPPORTS 



Designation 



Symbol 

d Diameter of round wire 

a Minimum thickness of wire of non-circular section capable of 

being held between parallel grips ( set Fig. 2 ) 
R Radius of cylindrical supports 
h Diitance from the top tangential plane of supports to the 

bottom face of guide 
</g Diameter of guide hole 

Distance from a plane, defined by the axes of the cylindrical 
supports, to the nearest point of contact with the test piece 
Number xjf reverse bends 



y 
Fio, 1 



Essential Elements of Bend Testing Machine for Wire 
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4. TESTING EQUIPMENT 

4,1 General — The testing machine shall be constructed so as to 
conform with the principles indicated in Fig. 1 and the essential 
dimensions given in Table I. 



TABLE 1 DIMENSIONS AND TOLERANCES 

( Clauses 4.1, 4.2.3, 4,3^ and 6,2 ) 

All dimensions in millimetres. 



Nominal Diameter or 


Radius of Cylindrical 


Distance 


Diameter op 


Thickness of Wibb 


Support 




Guide Hole 

C see Note ) 


(1) 


(2) 


(3) 


(4) 


'^(a) 


R 


h 


dz 


0-3<d(a)< 0-5 


1-25 ±0-05 


15 


2-0 


0-5<d(a)< 0*7 


1-75 ±0-05 


15 


20 


0^7<d(a)< 1-0 


2-5 ±0-1 


15 


2-0 


l-0<d(a)< 1-5 


3-75 ± 0-1 


20 


2-0 


l'5<d(a)< 2-0 


5 ±0-1 


20 


2-0 and 2*5 


2'0<d(a)< 3-0 


7-5 ± 0-1 


25 


2*5 and 3-5 


3-0 < d(a) < 4-0 • 


10 ±0-1 


35 


3-5 and 45 


4-0<d(a)< 6-0 


15 ± O'l 


50 


4-5 and 7-0 


6-0<d(a)< 8-0 


20 ±0-1 


75 


7-0 and 9-0 


80 < d(a) < lO-O 


25 ±0-1 


100 


90 and 1 1-0 



Note — Where appropriate, the smaller diameter of hole is to be used for the 
smaller nominal diameter of wire ( see col 1 ) and the larger diameter of hole for the 
larger diameter of wire ( see also col 1 ). For diameters within ranges given in col 1, 
the appropriate size of hole is to be chosen to ensure free movement of the wire. 



4.2 Gylindrical Supports and Gripping Faces 

4.2.1 The cylindrical supports and the gripping faces shall be of 
sufficient hardness. 

4.2.2 The radius of cylindrical support r shall not differ from its 
nominal dimension by more than the tolerance given in Table 1 . 

4.2.3 The axis of cylindrical supports shall be perpendicular to the 
plane of bend and shall be parallel and in the same plane to within 
0*1 mm. 

4.2.4 The gripping faces shall project slightly beyond the face of the 
cylindrical supports to a distance which does not exceed 0*1 mm, as 
measured by the clearance between the test piece and each cylindrical 
support on a line joining the centres of curvature. 
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4.2.5 The top edge the gripping faces shall be below the centres of 
curvature of the cylindrical supports by a distance of 1*5 mm for supports 
of radius equal to or less than 2*5 mm. and by 3 mm for supports of 
larger radius. 

4«3 Bending Arm and Guide 

4.3.1 The distance of the pivoting axis of the bending arm from the top 
of the cylindrical supports shall be I'O mm for all sizes of supports. 

4.3.2 The holes in the guide shall widen out at each end and have a 
diameter in accordance with Table 1 . 

5. TEST PIECE 

5.1 The length of wire to be used as the test piece should be as straight 
as possible, but it may exhibit slight curvature in the plane in which it 
will be bent during the test. 

5.2 If straightening is necessary, it shall be done by hand or, if this is not 
possible, by hammering on a level surface of wood, plastic material or 
copper using a hammer of a similar material. 

5.3 During straightening, the surface of the wire musf not be damaged 
and the test piece must not be subjected to any twisting. 

5.4 Wire with a localized sharp curvature shall not be straightened. 

6. TEST PROCET3URE 

6.1 The test shall be carried out at ambient temperature unless otherwise 
specified. 

6.2 The radius of the support R, the distance A, and the diameter of the 
hole dg shall be selected according to the wire diameter as given in 
Table 1. 

6.3 The test piece shall be inserted with the bending arm vertical, 
through one of the holes in the guide as indicated in Fig. 1 . The lower 
end of the test piece shall be held between the grips so that the test piece 
is perpendicular to the axes of the cylindrical supports. 

Note — Non- circular test piece shall be placed so that the greater dimension 
shall be parallel, or approximately parallel, to the gripping faces as shown in Fig. 2. 

6.4 The test piece shall be bent through 90" alternatively in opposite 
directions. One bend consists of bending the free end of the test piece 
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through 90' and returning it to its original position. The following bend 
shall be made in the opposite direction as shown in Fig. 3. The testing 
between successive bends shall not be interrupted. 





Fig. 2 Examples of Position of Non- Circular Test Pieces 



SECOND 
BEND 



FIRST BEND 




Fig. 3 Method of Counting Reverse Bends 



6.5 The test piece shall be bent at a uniform rate without shock, not 
exceeding one bend per second. If necessary, the rate of bending shall 
be reduced to ensure that the heat generated does not affect the result of 
the test. 



6.6 To ensure continuous contact between the test piece and the 
cylindrical supports during the test, some form of constraint may be 
applied. This may be in the form of a tensile stress not greater than 2 
percent of the value of the nominal tensile strength, unless otherwise 
specified in the relevant standard. 
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6.7 The test shall be continued until the number of bends specified in 
the relevant standard is completed, or cracking visible without tlie use of 
magnifying aids is seen to occur. 

6.7.1 Alternatively, if specified in the relevant standard, the test shall 
be continued until complete fracture of the test piece occurs. 

6.8 The bend during which the failure of test piece occurs shall not be 
counted into the number of bends Nd* 

7. TEST REPORT 

7,1 The test report shall include the following information: 

a) Reference to this standard; 

b) Identification of the test piece ( for example, type of the material, 
cast number, etc ); 

c) Nominal diameter d or minimum thickness a of the test piece; 

d) I>etails regarding the preparation of the test piece ( for example, 
straightening ); 

e) Test conditions (for example, radius R of the cylindrical 
supports, application of tensile stress ); 

f ) Criterion for ending the test; and 

g) Test result. 



